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ti>£^l ^^1^1 ^s^l laj.^^ l}-^^ ^£^17]:^ ^oHl 

^^J*>:a, ^^^71 ^^^-lll- A>-g-^H ^^^tb ^, wfls^ 

^ ^^^^^ ^iW^ S^tlrcf. HilElcH ^^B]-^ ^^Sl-^m ^/^Ife TiCl4 7}±: ^ o].e. 

^ 7l-.fi# S^^>^ 7>^1- A>-g-^>o^, 200 tfl^l 500 "C^l ^£oflA^ ^^1^>^ ^o] 

S. 4 
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^S.^] ^^is^ S.:^^^ ^S^l {Method Of Forming Conductive Structure of 

Semiconductor Device} 

1 ^ 2^ ^2fl 7l#oil Tt^^ aVi^fl ^J-^jo^ ^S^fl wj-i^^ ^^s>7] 

£ 3 vfl^l £ 10^ ^ ^^21 ^Ajc^is-oil 4^ tiVs^l ^^^1^ ^3:^1 ^o^^^ 

£ 11^ ^ ^^^^ <a ^^1<^1<H1 rcl-e^- ^^^^ tiV^^l ^j-^]o^ ^^^1* ^^^M 

£ 12^ ^ ^^^^ tq.^ ^^l<^loll ^^^^ MtS^l H^^^J 'i^^>7l 

^ ^-£^1 ^^1^ ^is ^J-i^oil ^tt ^^s^i, ^^1 ^£^1 ^>^H1 ^>-g-s]^ £. 

«>£^1 t:f<y:t!: A>-g-5]jl oiq-. i-^i-^ 
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* ^^^^ ^13: ^^^2] p>^el cjTjl^A-l, nV^^] ^J-^jo] 

(yield) ^ ^^1 £(rel iabi 1 i ty)<^l ^ '^^^ ^Tflojcf. 
<7> 1-^ ^ ^91^^ ^ 

^#*>^ ^-f , ^1^^ ^Mofl l-^ol ^T^^l^ ^>a-<=>1 

^ ^tt, tq-^ H^^^ ^#^1-^ ^-f , ^71 ^££7]- l-^o] 

^>7l ^^V<^. tiflelo^ #^nVol5l-Jl ^B^^ ^^o^ ^^A^ ^}-%-S\JL 9X 

<^^^ A-ls. trf-g- <S^*>^ ^>-g-€cf. o]^^^ e ^^wUaspect 

ratio)!- 7^ ^i-i-^fTll ^7] ^7] vf\]^o] ^^^^ ^^^^^ 

(step coverage)^ ^o] :gA^>x:f. I£.^, ^^^^ ^^^A , ^fl^ ^^^^ ^-£^1 ^IS 

^^^^ ^V^Sl ^:^l<^l7l nfl^ofl, >^V7l Wflslol ^^n]-^ ^^^*>^ ^^1^ V^"^ ^^<^]^^ 

Sl-Al7l7l nfl^ojuf. o]^^^ ^-^^ ^;.^oll cfltt ^^^^^ -§-§-^<^l ^ € ^ 

<9> afle^ol ^#sv^ ^5ilEi^ (sputtering) 7]^-^ SL^^\^ 7]^^ 

(physical vapor deposition, PVD)# -f-^ ^V^l'?]:, 7]^^ ^^"U 
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t!: ^^<^ ^^^^ 4^ SZ^l^, ^£7> ^o>;^]^ H 

<12> i 1 ^ :£ 21- H]:i^l7l^(10) ^H] S^?! 3llil(20)^ ^^^tb^. ^7] 

^1--^ £^ 5fl€(20)4 i^^m i^£:^l7l^Sl ^Tgoll ^^>^^^(30)* ^^^th ^, ^1* 

S.^ 3fl^(20)^ ^^^^^ ii#Al7lfe wlo>^(35)^ ^^^t!-i=f. <^1^, ^7] 
til<^V*(35)^ ^ #^^<?^^(30)^ ^S^^^>7fl tiflsl'H ^^^(40)^ 

^^^W. ^7] v\]^<^ ^^^(40) ^7l tilo>#(35)^ ^fl-f^ ^a-^ £^^50)* 

<13> ^^-a-71 ^^^-ll* A>^^>7] Ofl^oll. ^7] Hlle]Ol ^^^l-(40) Vfloll^ ^±7} S.^ 

^ ^ 9X^. o]^^^ ^^7} ^d-71 a^l&lol ^#Bi-(40)^ ^^1- ^icf. 

^-f, 1^71 ^^71- y^le^o^ ^^n^(40) iflS ^^^}^ ^^o] ^^^tt^". 

^W-^ ^J-71 HflH^c^l ^^nl-(40)^ ^7}^]^JO^S.^, ^S. ^1 ^ ^ 
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'^l^^l ^7] ^^^^(40)^ ^^^^V^ S.^ SE^ ^^o]] ^ ^dt^ 

7}^^ *S1-S°> Cl ^Alt!:i=f. ^7] ^^^^ ^^^7] ^ 

^>-§-^H ^^^^ tiflel^H ^^^(40) ^]7]^}7] ^^o_S. 

^. 

^^A, ^2fl 7]^9] ^^^o]] 45]. ^X\^ ^^d]] O^eTg, £ 16\] ^a] tb ^^"1^, ^7] W] 
4*(35)^ ^^Wl(hi/Wi)7]- 4 0]^}0] ^^6\]^ ^7] Aj-H. £^n|.(50)o] nfl^ ^1=^*}^ 

4. :£ 2ofl tilc>>^(35)^ ^^wl(h2/w2)7> €■ ^7] 

£^^(50)^ ^Vl Hlo>^(35)^ ul]^^>;^l ^^V^q-. oje^^V ^^Wli^ nfl^ /.}o] 

^ ^]7]7} Jl34^-^S ol^o^^l^l ^^Cf. o]^^ ^^7> ^^§1 ^]7]^^] 

-^^^ ^#^-(50)* ^^^^}7] 21^011 «J-#(outgassing)^cf. ^^7] 7} 

^(outgassing gas)^ ^7] ^^^(50)^ ^ ^^^^ ^"I^Mlflcf. o. 

^3^, S. 2<^1 ^Altb ^n^^, n]c}ir ^^(55, void)<^l ^ ^^f. 

4^7] 7]^^ ^^^^>7l ^^H, ^ HflelcH ^^^1-^ ^^S)- 

(flushing)*>^ i^^}-^ wVS^l ^^1^ ^S^fl ^l^tbcf. o] ttj-i^ 



33-7 
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^ tiVi^fl7l:& ^Hl £^ n^-ir ^^^^JL, ^^7] 3fl^^ i^^]-^ «V£^l7l:^ 

<i8> ^^^^^ <U ^Aic^jofl i4e^, M\]^o] ^^B^-o. E^El--^ ^si-B]-(TiN), bIe:^^ ^e) 
s ^3}-BV(TiSiN), ^e]^ ^5]-^KTaSiN) ^ ^5}-HV(TaN) f^ollA-^ 

^V7H i-^s ^^^^ ^ ^tb. HflEjo^ ^^^^ ^^^^V^ ^J-'^-^S-^ 
^^7l^l■^a^(M0-CVD) ^ ^xff^ ^^(ALD) t}:7H wj-i^o] a]-^^ ^ o;[i:f. >^V7l vi\]^<:>] 

^^nVo] E]E^-^ ^SJ-^^S. ^^^s:>^ >^l-7l ^^-^7] Sl-«}-7l TDEAT ^ 

TDMAT* i^^sr]-^ ^#-^7] ^^^fl-i:(metal organic precursors) t!:7M* A>-g-^ ^ 

<20> ^ ^^^1 ^ ^^HHl 14^^, ^7] all el 01 ^^^^ ^Sl-^>7l ^<>11, 7>^ 

7HlAi ^1-71 aflS^ol ^^BVofl 7l.>,^ ;^l7lsr}^ ^Tlll- 1=1 ^^1^ ^ o;tcl.. Hf^^l^VTll 

^, ^1-71 7l->z ^iTls^ ^Tim i^H^ 200 vll^l 500°C^ ^ cflsf 1 mTorr tfl^l 100 Torr^ 

<2i> ^ ^v,^^ H>#^it!: <a ^^HHl n^-s^, ^71 tiflelcH ^sl-^V^ ^;^1^ ^S.:^ 

^ £^^>^ 71-i-i- ^ ^^^^ ^^ifif ^ol 7}^^ ^oiMi 

^^HiE t!:7Ml 7>>i# A>-§-*l-o^ ^Aitbcl-. ^7l uilelo^ ^sl-^l-^ ^;^1^ 1-1- 

Aj 7}^^, ^± 7}^ ^ 7>>i ^o^s ^V7>;^11- C-1 A>-g--^ ^£ ojcl-. o] 

33-8 



1020030035657 %^ 'U^}: 2004/1/28 

oil ^^^}'^, tifls^o^ ^^sl-s:>^ ^Tfl^ 200 500°e^ 1 100 torr^ 

^ 500 ^^1 lOOOOsccm ^ 1 vfl^l lOOsccm^ ^^^V^a^H 

<23> ^ ^^^^5^ <a ^Al<:^l<Hl ^S.^, ^^7] afle^oi ^^nv^ ^. wfle]oi ^^n]- 

^: i::^ ^ wfls^^ ^^^^ 7l#^ ^^^^>°^. tiV 

H^Bl-^ ^^^(TiN), ^n^- ^^€r ^5l-^(TiSiN), ^^^(TaSiN) 

^ It^f- ^^^i-(TaN) ^^^l^i -Jd^^ ^7>;^1 ^Ajt!:^. 

<24> ^ BV^o^ ^Aloflofl nl-aTg, A^V7l £^ ^^i^lw. 4^^^ -^Sl 

^, ^el. ElBl-^, E^B]--^ ^^f-, ^elS ^^nV ^ ^^nV ^oflA^ >a 

^<^s. ^7}^] ^^s. ^A^^ ^ 9X^. ^7] 'ar^i^l^, 
^ ^oflAi -^ai^ ^oii ^V7>;^1 l-^s ^A^l- ^ ^cf. 

<26> o]^!-, S'^l-^ ^s^H ^ wV^^tb ^^Hl» ^M]-^] ^^*>7ls. tb^. 

^eiM-. ^ ^^^^ '^7lA-l A^t^slo^xl^ ^Ajc^lofl t!:^£)^l ^JL cf^ ^efl^ ^^1^€ ^S. 

^^a^HlTll ^ ^^^5] ^^i&l ^ ox^^ ^}7] ^«fl ^Hl^sH^^l^ :5Jol4. s.^ 
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^ 71^ <>i^slo:i;^lfe cf^ ^ SEfe 7]^ >a-<^l ^ 

<27> £ 3 vfl;^l :£ 10^ ^ ^'^^ ^^l<^l*ofl tcl-€- ^£^1 ^^1^ ^S^l «o>'^ 

^ ^^^1-7] ^tb £ 11^ ^ ti>^^^ ^^l^^]*^! tt).^ ^^^] ^^1 

<28> £ 3 ^ J£ 11^ ^£^1 71^(10) ^^<^] t}^ £^ 211 €(20)^ ^^^^cfClOO). 

^1-71 ^>-^ S.^ 311^(20)^ i^^V^ «]:H^l7l^ ^Hl f^^^<g^(30)-i: ^7] 
^-^^(30)^ ^el^3:H ^y] £^ n^m)^ i^#^l7'l^ 7fl^^(35)» 

t!:^-. 7fl^^(35)l- i^^>^ ^V£^l7m ^Hl tifls]<H ^#^H40)* tbcf (110) . 

H1151CH ^^^(40) ^71 711^^(35)* ^fl-f^ £^^(50)^ ^^^t!:^(150). ^ ^ 

H>^3itt: ^^l«^lofl 4^^, ^7l Bfle^ci^ ^^B^(40)* ^^^tt ^, flushing) 
^^lt]:cf(130). 

<29> ^>-^ £^ ^€(20)^ ^^^^(W), <a:^t^l^(Al), cf^^^ ^eleCSi), ^5] 

(Cu), E^Bl-^(Ti), E^Bl-^ ^^^TiN), ^^^(Ta). ^^€r ^S]-^i-(TaSiN) ^ 

^Sl-sT-(TaN) ^-^l^i tb7>^l ^ ^cf. ^tb, ^^-7] 

(20)^ S.^^ ^TfljLjzfB^^lriE-l (metal-oxide-silicon field effect transistor, MOSFET) ^ 
^ ^2:^l7> ^^^^ ti}-£^l7l^ ^011 ^^^^ ^ ojcf. ^42^0.3., ^>:^ £^ 

5J(lfi(20)^ HlH B^-<y(Bit Line), e^-^l (Source Line), afl^* ^ Tflc^lH 3fl€ 

<30> Aj-7l vi\]^o] ^^^V(40)^ H^E]-^ ^5^-BV(TiN), H]B^-^ ^^3. 
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ft^f- -^^^ ^^^i-(TaSiN) ^ ^Irf- ^Sl-^^(TaN) 2^c>|£. tlr 

7}7] ^ oicf. a^V, ^1-71 till el ^^ov(4o)^ ^^-^7] ^^^1 (metal organic 

precursor)^ ^>-§-^>^ 7]^ ^^hCchemical vapor deposition, CVD) ^>-B-*><=^ ^ 

^^^^ ^ SX^. wflBl^ ^^^H40)^S ^^7l T£]^^ ^^^^^ A>^^m -^1-71 ^^-6- 

7l TDEAT Sfe TDMAT'^ ^ ^cf. -^1-7] tillel<>l ^^b1-(4o)^ ^^^^1-^ ^7^1^ 

^^(H2) ^ ^^(N2)» i-f-^V^ 7>^S. l-sl-Si^> ^^^}^ ^1=1-. 

7l l-2l-^P> ^^5^^ ^7l ^^O] ^^n^(40) ifloll ^^^^ ^]7]^}^ 7]^^ ^^?!: 

4. ^W^l, ^^^17]- Jl^^^^^Hl 4^1- ^^'^^l-^ ^ ^^til* ^^<^]^. 

<3i> ojeitb #5}^^!- ^^e^^ €-^1^^ ^7] ^^(130)^ ^^s^ 

€ ^ ^ 'i-^^ <^ ^Ai<:^Hi n^sig, ^^"^-^ ^m^}^ ^711(130)^ 

S^*>^ 7]->z-i- ^ ^^ifif ^o] ^^o. 3£^^].^ 7].^S. ^ol]Ai 

t}:7l-^l 7}^Mr ^l-§-^>^, 200 SOOt:^ ^£<^lAi ^X\^ ^ o;ir^_ o]ufl, 

(He), vil^(Ne) ^ <='V^^(Ar)* S^^m 1:*^^ 7>>.l-, ^:ii(H2) 7>>i ^ ^^(Ng) 7>>i # 

^1-^ ^/^1(130)^ <^>s^ ^ TiCU 7>>i» z^-z^- 500 ifl^l lOOOOsccm ^ 1 ^fl^^l lOOsccm^ -^^ 
AS -^-^^V^^i, 300 ifl^l 450t:^ ^^^^l^i ^^Itbcf. Stt, ^l-7l wflelol ^^b]-^ 

^*>^ ^711(130)^ 1 i^^l 100 torr^ <a-^<=>llAi, 1^ tflx] 10^0) a]:^^oi. ^a1s:>^ ^o] m} 
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<32> ^1-71 -^1-^ £^^H50)^ ^^^mm, *a:^^l^(Al), t^^^^ ^e]^(Si) ^ ^ej(Cu) f'<=Hl 
A-1 *V7].:^1 ^A^^ ^ oxv]., 4^^^1-711^, ^^nv^ ^5fs:> 

^ ^^1(130)^ ^>7l ^1-^ £^^(50)^ ^^^^>^ ^;^1(150)^ 2j^<^l ^^1*>^ ^o] ti>^^§> 
^. £^ S)l€(20) £^^(50)^ <y:^i:im^^ ^^^*>^ ^-f . ^1-71 

'^^T^'l^^ MPACmethylpyrrolidine alane), DMEAACdimethylethyl amine alane), DMAH 
(dimethylaluminum hydride) ^ TMAA (trimethylamine alane) -^^^ ^7>xl^ 

. ^Ji^^flS A>^^V^ S)-^7l^^3^sl ^S. 9X^. 

<33> ^ ^vv^o^ cfa. ^Alc^joil £ 3* *«fl ^^^^ ^^Sl- ^^(130)^ ^^•l^>7l ^o\]. 

^7] Hfls^ol #^^i-(40) vfl<Hl S.^^ 7l-.f^ 4ii(outgassing source)* ^iT^^]-^ 7l->i ^1 
71 (degas) ^^(120)* 1=1 ^^lt!-i=f(JE 4 %i-S). ^7] 7>:i ;^l7l ^^^(120)# ^l^^l^V^, 

<34> ^Efl 7l#o)lA-l ^^^1=1 ^A^^^, -^>7l afls^ol ^^n}-(40)ol ^A^^ avjc^l 7l:&ol 

^^^^ ^^*>7l 21-<?1 1^<^1A-1 i:fl7l*>^ ^oy, ^7] ^O.S.«-Bl ^7l tifl E) ^^B^- 

(40)^ vfl«-s. <LViL7> ^ ^4. >a-7l «fle)cH ^^^(40) ^S. ^7] ^^7} 

. ^^71 ^o^-^ ^^ni.(50)^ ^^^^fe ^^j^ Ir^tb ^11 ^(gap-fill) ^^i^ 7M ^ 9X^. 

^7] ^^^(50)^ ^^^^}7] ^7] vi\]^c>] ^^B]-(40)ol ^A^^ ^£^171:^^ 

^7] XJ(\7]S.^^ ^^tb 7V^7> ^ ^rf. oie^tb 7> 

ife ^1-71 7]-::^^ ^r^hCoutgassing source) 51- Jl Mr"^^. 

<35> ^1-71 7>^ :47] ^^^(120)^ ^o^7l 7>:i ^^(outgass ing source)* ^l7l^>7] ^tb 

^^^S, ZL Jl4* ^T:flS|-*l-7l tfl5^= 200 500X:^ -SrS. ^ cfl^ 1 mTorr vfl^l 
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100 Torr o]t}o] 7.^^Jr'=>\]^^ ^^1^>^ ^o] w>^3i§>t:f. ^^7] 7>i :^]>\ ^^(120)^ <^>s 

<36> [S. 1] 





1^ 




(400'C) 


(500°C) 


7|-iii;'H| 71^^^ 3(300 C) + 















^ ^ l<^lAi i:H^ 400r ^S^l^i 7>>i ^17^ ^^^^ ^Altb ^-f(7l-^ ^1 

^ ^^1), ^^^^ ^^tl: ^11^ M-^Ml^^x:]-. tflef 500°C^ ^£<Hl^i 7>>i 

^1^ "E-^i^ ^^]^ ^^(7>i ^l7l ^^2). ^^^^ ^^^^ 

*>^1^>, -^^71 SOO'C^l ^-a: ^ <y:^i:'l^^ -H-^^^V^jofl ^^^] ^ 

S.o]x:\. ^7] 7l-:±: ^l7l "cJ-'^^ ^-1^ ^^o] oj-tE^l ^ 

300 °C 2^ 7}^ ^]7] ^^^(120) ^ ^oM ^^Sl- ^^^(130)^ ^^1 ^A] 

^-f ^^Sl- ^^(130) ^^1*>^ ^-f^^l^ ^fl^ ^^j-g: ^1-^ 

^A^^ ^ ^^cf. nl-Bl-Ai, ^ ^tgo^l tr]-^ ^^(130)^ 7l->i ^]7l 

(120)^ ^V^A]7l7m- ^7l 7}^ ^]7] ^^^(120) XV^II- 7]c^^ ^ ^^1^1-. 

^^y] aflel^ ^#Bi-(40)^ a^ofl ai^^ ^^^(42)^ ^^^^>^ ^^^1(140)* t-] 

^ 5 ^ £ 12 ^7] SE4€- WIIB^^ ^#B|(42)^ ^^^^>^ ^^1(140)» ^1 
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cfCMO). l-B^7lAj-^3j-^ ^^tiV^-^^ ^^-B-^l ^^^js^l- 

-a- 711- (organic mater ial ^>-g-s:>;^l ol<^l n^-Bf, ^^M: S.^^^ ^7] 

cf. tillel^H #^^H42)^ H^E]-^ ^s^-sl-(TiN), H^Bf^ ^^^(TiSiN), ^ 

^s]^ ^^^HTaSiN) ^ ^5|-^KTaN) ^<HlAi ^o]s. ^7}:<\ A>-g- 

<4i> ^ <a ^^l<:^l(some embodiment)«=Hl 4^^. ,£ 3^ ^tfl ^^]<^M 

£ 4 ^ £ 51- -^*fl ^A^^ 7>i ^1 71 (degas) ^^i(120) ^ ^^"U^ ^W^}^ 

HflB^o^ -^^^q-^ ^^^*>^ ^^1(140)1- 3.^ ^ ^cf(£ 6 ^ :£ 12 ^2:). £ 4 ^ £ 

5» ^>7l ^7>;=^1 ^7}^ ^7jll:(120 ^ 140)1- ^1^1*>^, ^1 ^^Ic^l^ £ 3 

^ -i-^fl ^^1^1^ ^<as^>ss. ol^il c^ltb ^^^^ ^J^ttcf. 

<42> £ 3 ^fl^1 £ eofl^i ^^1<^1«^ MOCVD iJ-^-^s «11Slo1 ^^n|-o. ^Aj*}-rf. >^7l 

vi\]E]o] ^^^^ ^;^>^ ^A^^ oj^r^., £ 7 ^ £ 8^ <^lelt]: ^^^Vf- # 

2}.o^ oj-^ o.^ a^le^o^ ^^^-^ ^^^^}^ M-^^i^. 

<43> £ 7 ^ £ 11^ ^2:^>^. tiV^^fl 71:^(10) ^oHl £^ 3111^(20)^ ^^^^PfdOO). 

s:>:^ £^ 3Jll^(20)^ 5L^*]-fe ^S.^l7l^£l ^^ofl ^^>^ ^2j-o^ Hflelo^ ^ 

^^H40)* ^^^tbi^(200). ol^, Aj-y] yi]s:ic>^ ^^n^(40)^ i^*]-^ a]:£^l7l^ ^<Hl 
^^^H50)^ ^^^t!:^-(150). ^7] £^ 3flEi(20) ^ ^J-7l ^J"^ ^^^(50)^ ^J^i 
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^^7] vi\]E]o] ^^B]-(40)^ ^7.}%^ ^V-B-^H ^^^^}^ 1}-'^^ 

^^ev^ ^^^^1-^ ^7^1(203) ^ ^1-71 ^^i^ ^]s]o] ^^BV^ ^^1(205)^ 
t]: ^712^ ^;^1(208)» if-t!-^-. ^ wV^^th ^^1<^H1 = >a-7l tb ^ 

71^1 ^7fl(208)fe tb^ ^^1^ SZi=f(£ 9 %2i). olnfl, aflel 

^ ^-^^s}^ ^7^1(203)^ z^- ^7]v}v} cf^ 2::?1(<^1» l-^a, -T-^])<^1 

^-g-^^ ^^># 7]^^ ^}-%-^}^ ^^^^m ^^1 wT-#^^>i=K Ti = T(i), Ti=i 

^^^1, i=^7l5^ ). tillelc^i ^^n^^ ^sl-^m ^^1(205)^ S. 3<^]^^ 

^ ^^^(130)21- ^ ^1<=>1] '^tb ^'^^ ^^^tbcf. tb ^7l2] 

^7jl(208)^ ^J-7l tifle^o:! ^j^l-^b^ ^;N1(205) ^ ^<^1 31^1 

(purge) ^^^^ i^l- ^ 9X^. ^7] ^4i(N2), ^4i(H2), ^2.M<^>(NH3) ^ 

A><gS|-El^(TiCl4) ^'H:^ tb7M ^1^1 7l-^(purging gas)» ^>^^ ^ 

^^J* ^>^*><^ '^-71 tiflelcH ^^n^(40)* ^^^*>^ ^ ^^sl rf^ ^ 
X\c^]d\] tcfe^, ^ ^7l^ ^711(208')^ H 9<Hl^i ^7151 ^7jl(208)«Hl 71- 

^ >1171 ^^1(204)1- ^£ $Zl=f(:£ 10 ^2:). -^0^7] 7>^ ^It] ^^1(204)^ ^oM 

2|- ^^J(205) ^o]l ^7^^ wflel^H ^^^Hl i:fl^rfl ^Aj^cf. ^V7] 7]-^ 

^]7] ^711(204)^ £ 4<^lAi ^^t^tb 7]-^ ;^l7l ^^(120)4 -^^^ ^ 9X^^ , ^s^-^i 
fb ^^S^W. 

# ^^^tb ^(200), £ 5<^l^i ^1^^ >.5J]el^ ^^^^ ^>-§-*H Hflel^^ ^ll-(42)# ^ 

^^^>^ ^/^1(140)# C-1 ^A]^ ^£ 8 ^ £ 12 ojrcl], ^7] Wllelol ^^^(40) 
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-i: ^^}^ o.^ ^/^1(200)^ £ 9 ^ £ 10^ ^^tb ^ 

<47> ^^^^ ^ ^v^o^ ^Al<:^]l:Oll 14s ig, >^7l Hflel«H ^^^(40)^ S^S^ ^7] ^Sj- 

^^(130 205)^ -i-^fl >^^l^s]«H, alol-#(35)sl (h3/w3)7l- 13 ^4-<^l:£ 

^oM ^o^^ ^^^-(50)^ -f^tt ^1]^ i4E|-i^$i^. ^l-^>^^K50)ol 

71 ^^7l>a-f^ah ^7^^ ^aV ^^^^ A>-g-^ O.S.>«] ^ vi\]^o] ^^^^ 

(flushing process)^ Ir^^tb ^l7l ^ ZLo]] n]-^ aV^o^ «c}-#(outgassing) ^^T- 

. ^^^^ ^£^1 ^^1<=H1 -^'^C thermal budget)^ 2|^5^-^^>^ 

'^l 7}^^>cf. ^4^^^. ^ ^^^<^1 ^4^^^ -f^tt i^^J ^2:^1^ ^^^^ 
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[^i^^J- 1] 

^£^171:^ ^1-^ £^ ^^i; 

yfls^cH ^^^^ cfTll; ^ 

^oM ^^2}^ tiflE^O] ^^5]-^ ^£^17143: Aj-oll, -t^^^-i- ^^^^m ^^1 

1- ^'^^s. ^d^^]] ^1-^1^ ^2:^1 

2] 

^1 1 9X^^^, 

H]-^#^ E}.^^ ^2^^ ^Sl-nV ^ E]-^^ ^Sl-BV ^oflA-l Efl ^ ^ j£ ^V7>^1 

^^^^>^ ^^^S. . 

3] 

^1 1 %H1 ^o^A-i, 

€■ ^5|-^(TaSiN) ^ El-^f- ^^^i-(TaN) ^^H^i ^c:^^ t!-7H ^^^^^ 

^^-2.^ ^5.^1 ^S^l 



33-17 



1020030035657 #^ 'U^}: 2004/1/28 

4] 

^1 1 %H1 91^^^. 

"J-^* ^>^^H ^^^*]-^ ^^l-^S. *m ^£^1 ^2:^1 

5] 

^1-71 ^#-B-7l Sl-«]-7l^^a^ TDEAT ^ TDMAT* X^*>^ ^^-n-7] ^^^-11 # 

(metal organic precursors) -i-^-i- ^7}^]^ ^}-%--^}^ ^^-^^ ^3E.^1 

2] ^^^^ aj-^. 

6] 

Ai ^ifl^ a]ol:£ ^V7M ol^l-o^ 5S)^1 7>^i(purging gas)* ^V-g-^l-^ i^^Vfe ^ 

^ t}^ tiV^^fl ^1-^1^ ^^^-11 wj-i^. 

7] 

^^s. ^-^ tiV^^i ^v^i^ ^s^l wj-^. 
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8] 

^ ^^As. wvs^l ^^1^ ^s^l ^tJ-'^. 

^V7l 7l->i ;5)l7l5^ c]-7^)^ cfl^ 200 500 ^£ ^ ^fl^ 1 mTorr ifl^l 100 Torr^l 

'^J-^'^fl^i ^^l^Vfe ^^1-2.^ 5^>fe "^£^1 ^S^l 

101 

^1-71 tii]s]oi ^^H]-^ ^si-s]-^ cf^l^ 200 soot:^ ^s^H^i ^^1*>^ 

tiV-E^l ^^^-11 «<j-'^. 

[^^^J- 11] 

^1 1 ^^^i, 

^o] i^^>^ 7>i^ ^<H1^-1 ^ifl^ ^7}^] 7}^m: ^^l^V^ 

^^l-^S. S->^ tiV^^l ^^1^ S.^^^ ^S:^] ^oV^. 
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12] 

11 *oHl Sio^^i, 

■^1-71 n^o] ^^^-^ ^^1^ lr«-^^ 7>^1-, 7l->i ^ ^± 7>i ^oflAi 

>a^^ ^<HH ^7}^] 9 A>^^]-^ ^^l^S. ^3:^1 

[^J^*ol- 131 

^1 1 Sl^^i, 

^^^^ ^>£^^1 ^^1^ ^S^l 

[^J^^l- 141 

^1 13 ^Hl $Z<=H^i. 

^7l o>e^ 7>>i^ 500 ifl^l lOOOOsccm^l -B-^-^S. ^"g-SlJi, ^7] TiCU 7>^^ 1 ^ 
^1 lOOsccm^ -R-%=^S ^^sl^ ^^i-^S ^^1^ ^^^1 

151 

^1 1 ^^^i, 

te^l ^s^l 
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[^^*J- 161 

S ^S^l 
17] 

^7] yfle^o^ ^^^^-ir ^jSl-^ ^. till 51 <H ^^^^^ ^^^^>^ ^Tlll- Dl 

^1-71 ^Cf^ till si <^ ^^^^ i3lEi^ 7l#^ ^l-§-^H ^^^^>^ s:>^ 

tivs^fl s.^^^ ^2^n] 

181 

^1 17 ■sj-<^l 9X'=>]^^, 

# -^^^ ^Sl-^(TaSiN) ^ fi:^!- ^5l-B]-(TaN) ^^HMi ^o^s t!:7>;^l ^^S. ^^^t} 

^ 3J* ^^-^S. w>£^l ^^1^ iE^^^ ^S^l 

I^n^^J- 191 

^1 1 ^J-'^l Sl^^i. 

-^j--^ -ar^^i^, c].^^^ ^ ^<^]^^ ^o]s. ^ 
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[^^^^^ 20] 

^1 1 %H1 ^l^H^i, 

^1-71 v\]€\o] ^^^^ ^^1 ^ ^7] n^o] ^^^^ ^s^^^ ^ns. ^^^s) 

211 

^£^17]:^ >^H1 §>-^ £^ ^^^^m ^711: 

*>:^ S.^ ^£^l7l^ ^^o^, ^^^7] ^^^11- A>-g-^>0^ Wflslc>] 

^1-71 ^Sl-€ 5£^*>^ «]:£^l7lJ& ^d]], S.^^-^ ^:^] 

^1-71 ^^O] ^^^^ ^^^}^ ^^1^ TiCl4 7>rfl ^ 0>5^ 71-^1- i^^m 7> 

il- ^>-g-*>^ ^^AS *m ^-£^1 i^^^ ^S^l 

221 

^1 21 ^^^i, 

^ ^5)-^V(TaSiN) ^ ^Sl-^i-(TaN) ^"^l^i ^'^S. ^7}^] ^^^*>^ 

^^-^S. t}^ ^£^1 ^^1^ ^S^l 
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23] 

21 %H1 ^^Ai, 

^7] ^^^1^ TDEAT ^ TDMAT t!-7>^l» >^>-§-*>^ ^^-^^ ^ 

£^1 ^V^jO^ ^^A^ ^^^1 Hj-l^^ 

241 

^1 21 9X<=^^^, 

^7] B\]^o] ^^^^ Sf*?-7l-^j-^3i-(M0-CVD) ^ ^^># #2|-(ALD) tt^j-^l 

>^>-8-^><^ ^^1-2.^ *m ^£^1 ^S^l "o^'S. 

25] 

^1 24 %H1 ^^H^i, 

^^j^ ^:^(N2). ^il^(H2), <y-S.M<^KNH3) ^ ^><S2l-El^(TiCl4) 
Ai ^o]s. ^7}^] o]^o^ 5)^1 7>^(purging gas)* ^l-§-*l-^ ^ 

* ^^i-os. ^fe ai-jt^i ^S^l 
[^i^^J- 261 

^1 21 *j-<>ii 9X^^^, 

^lo.^ ^S.^ ^V^l^ i^A^ 
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m^^^ 27] 

^1 26 «oHl 9X^^^, 

^ ^^1-2.^ ^:£^1 H^^^ ^2:^1 ^^^n. 

[^^^^J- 281 

^1 21 %H1 ^H^i, 

^7] 7}^ ^]7]2] c]-;^]^ cflg^ 200 xfl^l 500°C2l ^£ ^ cflEf 1 mTorr ^^1 100 Torr^ 
29] 

21 Si<H^i, 

^V7l tifls^ol ^^q-* ^Sl-^m ^^1^ 200 ifl^l 5001CS1 ^Al^V^ 
o.^ t}^ ^^is^ ^2:^1 

I^^^J- 30] 

^1 21 ^J-c^l SZ^H^i, 

c-l-s.^ 7].^^ 500 lOOOOsccm^ -n-^-^S. "E-^^JL, ^7] TiCU 7>^^ 1 ^ 

lOOsccm^ -8-^^^ ^^*>^ avs^fl ;3-^]o| ^^a^ ^^^^] wj-i^ . 
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I ^^13- 311 

^1 21 «oHl 9X'=>]^^, 

^7] ^^^-^ ^^^}^ ^:^]^ 1 100 torrs^ '^^^<=>\]^^ ^^m^ 

o>J£^l ^^1^ ^S^l 
321 

^1 21 %H1 ^c^A^, 

s ^£^1 ^^1^ :£^A^ -T-^^l IJ-^. 

331 

^1 21 S^l^^i, 

[^T^*^ 341 
31 

^7] acf^- tiflE^ol E^E^-^ ^^^(TiN). ^Sl-B^(TiSiN). 

# ^^^(TaSiN) ^ ^S)-^(TaN) ^o]]^"] ^o^iE t!:7l-^l ^^^^} 

^ ^^i-^S. ^1-^ tiVS^l ^S^l 
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I^^^^J- 35] 

21 %H1 9X^^^, 
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IS. 7] 



ssi- 'E^nm s.mn^ ald 

ui-Aio^ Barrier Metal Layer 

s=l AH 



-200 



150 



[£ 8] 









^i-^^o^ Barri 


ALD 

er Metal Layer 



'100 



'200 



Sputter Barrier Metal Layer 



'140 



-150 



33-30 



1020030035657 



^ 'a^l-: 2004/1/28 



[-£ 9] 




150 



33-31 



1020030035657 
IH 10] 

100 



200 



i = 












i = 




1 


ALD 

Barr ier Metal Layer 
Ti= T(i) 














§2F 



-203 



204 ^208' 



-205 J 




^^f: 2004/1/28 



33-32 



1020030035657 



^ -^^l-: 2004/1/28 



is. 11] 




33-33 



